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I£borat.o,.,. ~t.s CI:l .1.>o>4Le<l eonU_l1 rt1ntorcod
_ ....t..e .1abo an _'-rl:&ed. with ..~U IIlt. pertain1nt
I.<> dab den.u,.... craclc w1dtbo &lid at...... 1n 1_ wire t ..brlc
,...warc_nl ~...1Y1ng _t eo;>ho.ah. _ or th. ligl1neant
rinclil'\f;ll or UlO.I laboratory expu~u u. """,peNd ..nh rteld
obe.......l.1onl ..ported in the l1terat.W"1 and u ..rd .ritol1.a are
'\I&&<I5to<l Cor optl-.m. n",otural d..1.£o or ...ntln""...~ ,..,1nt.,..cad
pa_nl.I,
_ of U• ..,.... lII~~t oonc1... ionl .....hod .......SIll1 or
L!th ..........ch....b.leet t.o tho umUt10nll ~ed b7 Ule ra.o,ge or
nJ'1al>1N II.a<!l.1td ... '
1. In ~l.U7 ...inroreed ..,.,11....- pa_u. t_nt.l.....1
.,.......... G!. "re th&,n .......1 )0 <leer-~ C&IIUns
"-"\art toed t.o 1JIe....u. U>o d.n..,ito. d,. to
...l"t.le&1 ( .....-J.)~. ~...toIMo lei. Uw.
)0 <100-- \.-.d t.awu'd. .. dl"'t .,.. in doon..,u..nIl.
eut.:viller. M. J., IUld WtJ,ing, J. t. ,
2. :rtMl pa"e«lI.ap of m~Ul r«l.nfOK_~ bIl..o ...~.
"" .''d..' ..nlO<:~i<>na _ ~o ...rUeal loW; til. cax1-
aD ..n.cu_ Yar7_~ 111......17 '4t.h u.. pr.-
c.~ of r«I.nfo...-~.
J. l/ppa' f.... crule vidl.M ftI'1' --..~ U-r17 >4\.11
~ t.w'-. dllC..- 1n .at. Nl..rorcH.nUl 1nacloo'l"'l~
_U of .-1'*1 w1nI f.brio \lvt. viUl adequ.s'-- ~o.
~. Pt.-...:. w:1~b adooquo.'-- -.nt. of rdnfo~t
fora .... orocb dI.Ir:l.ng uutU.. t_....l>Io"......_ and
o.ld c~ do ""t e<o>tu.. to vldoon 1n 4U-oct pl'>jlOrt.1on
to t_r..~ <lrop.
4. Mni•••oti orAok '4<lt.h& (duo ~o ~...lIvoI dropoI
and ""..1 1o&d&) .t tJI. "Pp*r and :Lo>o.r .urf",," of tJI"
alab """ boo ooqua1l..e<I and a1n1Ml..*Il b1 pro""r p1a.,.,..,t
ot tho .teal. re1ntor••""t. '!tI....lUlt. of tl>ou
1about.<lr1 ul'en-nl.••uggeot that top and bott.o.
.....t••• uti..... cracle >ddt"" mipt be .pproox1lo.lltel1
&oqU&l1~ bJ' pla<::_t of t.lI& f ..bri...bout 3/4 ot ...
1Jlcl> be~ OI1d-depUl.
~. An 1Jlc: 111 tl>e ......."C" .Wool It......t .. o~
ar "''' 1nc:l'UHd ",-r..tou-a dropa (bat.... eonorete
CMt1.rlg~...t""'); tIlr'U>&,.,..,"' u.. .l.-.. "&l'7
_t 111_l.7 .nth p*r Gap of 1orclt.......ol
..w<>ro_ .t md J • II.
)
6. v...u.w J.o.dII "",,~ribut.e ~1tie&m.13 "" .t.......
111 tile N1J>ro,.,,_.
7. fl,tlAtoio t place<! 1-1/2 1JooIl...bo.... ad.~h-..t
..ut n ...... CUII01dolnbJJ' cr-t.er Lhan u.. ...
_ or ulntor-m plaetol! at m<l-OopUl or~•
•
,
-.arch Oft -.t.l" ~ ...inton:": pt._onto ilie..",. ___
-.riwd W 1ncUu\.eO u... r; ~ lJlt....n l.tI Ul1:t ...J..o.tb.l;r ,.,
~ or pa_ which ._ p",.,n.. ot pro'l'1<t111£ ..ooUl rldiJlJ
qu.11u.. ad.~~. c<>o:U o_r a l.....: ..me. p.r1o<l.
1M t .~ of UIl.. ",po. or po._do _1&a .... adeqlnu
1 1.1 \0 _tlan.o.l ..--reb <11,...,1.40<1. ~u<i lobe clo~U""
ot ..aUoMl _t4or.. to.. u.. deaip. of ._, ..1:7 ...u.t....,..:
pa_u.
P'1.td._~ "" oo"~1.7 uWorcO<l JIA_U haft
1nc~ otlO41.. of pa_M. <I.neeti""" lnc.l,.d1rls cradr ..1~
(L 1... 1.0 il and .t........ lJl UI•• tee! rull1'on:_t cr. 11. j).
p,,_t ..n-ou.",. and crack v:I.<ll.lll t tMo tho b;oa1. t<>r 1l:Ip>rt.ant
<lNlp triune. L1l<ew1.. n_l .tre 01"". tho,. &rfI ,."po.tiu....
1JI n&t..... _t w q,j,nt.a1J>ed bel.<w \.he endura"". u..l.l of tile
reinfo...,_•.
The ....,Ogn1ud purpo<lO ot e<>ntinuOUl 10lll1t11<l1nd .... info...,....
Delle 1JI paY_lite 1.1 to acmtroJ. ebo [".."",Uen of .r&d<. ."." to hold.
t.IIe =&d<. tiVt'.l1 01o_d. Such 01.0..11. cr~ p....""n1. tho ....7
Me,.,. or ..t4r ..,11. IOOU ~.l_ and _1<lIo .~te ~te
1m.erlDd< to tranar... tbo ltNods and fore_ UMo tl'*dtl. Ut.er
u.. rG'-uOI> or u... n.n. .~ W. t.bo _ 1s no l.onl;er a
_t~ n. .... I.olr&1 unit tm. actol .... _ri.. ot r.l.aH~ rleld.
.lab ••~ _0.-.:1 1>7 NJ.atiftl:r !loo:dble Wol'Oed tNdre<1
...'1_ <L 1). SU'a_ 1A U. st.eU NlAto rlUe&l at.......
,
Dln..<:Uona of p"....... t.. .... <:lo••1J' ".Delahd IIl.Ul oubf:n<le
.~~.. 'oh1a not ill .uI>£.r&du uptibb too~. it
1.0~ tht.t ",,_t den.." _t OCell>" 111 ..- IIOIQ'1tudo
to l.:l1U"h~ or t-' ...bct'&dU which ani ....aptibLo to .oell
dol""riara11<>n•
• ~."" knowlod,ta of u.. co:ob1ftOld .U..U ot l_"'t.....
~ and 14:>.1 l.oado an ..Wo....- n lab <lon..UGnI
&rod .nod: wldl.boo to~ d.boo ..tnt..-aod rit.b. -n _ ... of .w.!
1J> nrt_ pnlU_ and ... t1Jll!; ... aut>cr_. or -n..... nit'tnes_
_ 1 beo~ ta OO'door too ul.&bUlIb r&tolono.! or1""..a tor the
_l.o::a of CDnl.l ..""."1.T Nintoretod ~-.n. 8lAbe.
!boo ob""'tb.. or 1111oo _r .....,
1. 10 ..port tbo ......."" or .. Mri_ or lal.o..U .....,.~
an ~te4 ~~1&1.7 ..Won:"" caoorela dab>. ><lUi
.......1.0 on th""• ..-1t. pc-hl.:dJ.<: ~o 1I1&b <loflecUoas.
cradl: 011_. and U.-... 1tI l.N ~l1nuooas vel<!ed v1n
fabric .-.1ntorc_m.
2. To __ u:..._a1"" or u... l&boral.ory~~
v1Ul ...,..rt" tid<l ""1.&,
). To &IT1.... at tel"""" cr1t-or1.a tor U.a _iD> ot con-
UnuoIIIolJ' rd...rorcecl 1*' ,1.<0 ..~_ b7 tJU_ It<l<l;;r
ot .tre ."d doon.ctl..... (J.ncl~ a-aelc v1l:tMj 1Jl






















































































































































































































































































































































































































































































































































































































































































ne c_no.l proc"". t .... lo&<l1nc the ._~ and cou.eUnc
u.. d&t. ...... toU".,.,
1. A ..t or .tnL~ and d.nKlian~ .... tal<en wl.Ut no
l.Md 001 tho _lab. "l'"crt.1ca.1 1b&<lo or ~.ooo ~, 10,000
poq..... &ad 1~.0D0 1'0_ til.. _lied at _1U_
110. 1 ""Ii • oat of~ Uk.. for _ load. thU
pro<:~..... ""po:lle<l tor ••rt.100aJ. ~ _iLl"",,, Jk>. 2
~ e IN:caui-I,y (2 Ulro"'" 7 r hboI 1 ..,<1 2).
2. A ..t of _train an" <lIt1e<:UOIl ...adl."p ~ 14th D<>
load ... UMo .lab. "" Wt.1a1 laq;1lwll.M.l 10&4 of
lO,lXlO ",,_do ... apPlled ..,., • In of ...acl1JIp ... t.ak~n
while bolc:1ill& UI1s 10flg1luo!1nllJ. l.oa4 carwt.loDl. th. 'nOrtlea1
load;11l£" ..........peat.e<l .t _111 ......... 1 \.hrollt:ll No. a
(110.7, dalle 1 ancI 2) .~u..l~ nth &pPropl"1&to data
co1l<lction, one! tho loada tl>en r<ao....d.
). '1'10 IIorhonh.l 10&<1 """ 1""... 0<1 1n 1n<::..-.to and Itep 2
.... "-t..:! tor ...ch 1n t. In ,enel'nl, 1n<.......,1.<1
of 10,000~ ....... uaK.
". • t.rlol, tile lo,dnl!: "_a _ &11....... olld>~ tor
Slab 2. thU.lab .... ",""I.e<! .OflU-lT v1UlOllt~ tl>o
1.oGl1t..tl.nL1 :LoU; o.tt.a- aach ,..t or ....-L1c:&1~ ..... &pplloo<!. 'ltM
1tIQP\.udlJ>tJ. 10&4 .... aiaplJ' l.Ae,......d. 1>7 UMo 10,000; nl 1n<:.-nt.
-0.[_ ttl• .-1. .. t or -Uc&l l.o&dI ... applied.
DrIIr1nc tbo IOUn~ _ceo _ a of COIlCrd..























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































~ ~ • • - • !. I " • •
.....1lnId. l ••ri•• of ,,""PhI .J-1l&J' l.O !.bot .'-a "" F1I. ) .....
"""''''' for ...,h .lo.b nbjec:1.td l.O • !\Ill rUl,f;. of ~he 1ol>c1tll<l1nal
1l>ado Mdch I1E>lI.te<l t-....t..... <!ros-. ",_ ••rw<I .... l>ul..l
..eU.... of the .1abI.
_ ...,h .... ~~ 111 tIun by the 1}1l:1p Ill.aLlate<l _1 loa<!. v1l.1l
tbe slalI _jeeted l.O " ...~ ~t""IMl~ (\aperature _""l.
It h _ u.at ~t- _ .lo.tIe oa1eb 00.... ' ..... 41!fe...."t per<:on~_
of 1<Iacitudi:l&l ..lJ>l'on:_ ....ta1nod ..!lieU"".~ rn.
0.07 1.0 0.10 1tId:.. 1Jl aoqdt_ tho .qt_t U:. l.OtoJ. renp of n--
lo."" "-..t ..... _po. At tbe CNl-tIoat t-.-..tlU"'e <!rop, ~)
&lO>_ otoar. u ~t 1....n ..u .... UI.an Slab 2 (0.)00 por<:ct
.tooel.) ut<I _ 2£ po...,_t leu dln..t.1o" UIIn~ 1 (O.l~ poreez:t
.tooel.) •
..n..u__ l.O ....-1 loo........ tie ..... 1Jl ~. 5. Of UI. Ulree
o.l..ol- oa1el1 ....,,~ tbe ._~ of .\.eel &t thr- cll.fr...-
J.oc>,U.... , SlU 5 wlUrl u.. re1n!oro~t 1-1/2 l.nc_ &1>0... a1~h
•
II
,11 .d 1•• ~n..~~1o... u.... u.. dab ....l.4t.....d at 101<l-~;
!lLr\bo...,.. tM &lab rc1ntor-ce<l at l-V: In<:ll. belDw m4-depth
IJ) -.l ..... don..,Uo" U- u.. 01./1.,.. lMo.~ U>e t\lll
ra:lP of 100~ or c..p.....tuA <looc:....... tbU ..SIalt ...
""lIoob'ed!¥ 1nfl .. ,.,l. to' l.loo ~. or Ute 4c..hl.. puum._ of
at4oe1 at \Ilot t ..... OIlUldo prtfo.-d c"-'. 1n\.l'Cl4l>c'" to" l..of'¢:l&
of u.. t~c ..~ _ cncU.
oc.-ud .necu..... ,...,.. .1=aIl&W<I _1 looadII ..... -u;r
..cc~ to'..- ~al.lft donee:t.1"", C Yll1j u adJa<:~ cracl<a.
'Ib- ~ "'HJ. ~. M<:b ."'""* ..cU.... _Jeet.e<l t.o
ftrtl.eal _'" vo-ot.er l.n. AaDlitlKlo !..ban lb ~
donuU.... ~ told ..nJ.cal .....-rot or encl:. h l'""bo.bl.1 ..Nt
l.:>d1""U... or tho pooa1blUt,l or wu.tinr; po._t '~1n4" than
h un-. a:.-..d den..c:Uon ot crack••
F1g. 6 db~ tho Intluenco of ua"" ...t\lT* drop ond PO'"
c...t~ ...u.torc_nt on t<>t.al l"l.1cal 1OD..,,,,ne.. <!lie t.o IT-!dp ""eel
1.Ndo. n.. daU. tor Ud. /lNpIl u.. obU1nod b7 '''''~'II: the
tot.aJ. ftrtlul .._'Ito or UI. thNoo p... ro ....<l cncka. a un to.
a_ thU :ll~b } rith ito O.~50 IN>'Cam. lon&lt~al ...l.nl'ore""",,C
otr_ .........l'lI.l.nt~t t.ol.&l ...rtlea.l .._t at <_"nUl'a
~ _tel' Ulan l,O deu-a thaD SUt>. 1 ..4 :l ....J.ch .... _ldel"O<l
tv to haft -. ...der-r'dAf-' the~ 1.<1 total ~l.eal
___ oC uaeta wil.b. 1..Do>reased ~.t..,... .u..p. _ "*cll!:iblJ
-U 1.<1 SlAb }. t.>.t .... of '1o>Uiun.,. in~ 1 ...:I 2.
",. .ffect of poeU1<on of 0.450 porunt. ~t~diMl rein-
farc-nt OIl l.<I\.61 ...rUed ..-,- o! a_ u ..-.. .... 1'1£. 7.
to U11• .-p.et., U~ t.bat. u..... a _lipble but. for
cI>oic. bo_ 8il.~b _ lb.. ..m..r rcl.<lt....,_t.. bol.b ""'i..~
~ ............. t.ra1Dt. &,ptnst. t.<>1.&1 YWUca1 .._u
Ut"""Cl-t. Ute r;reo.hr po<t.1on OI! t.apt...~~ Uall the law-
:t..-.l re:1nforc_t..
'""" _..
ill -..,;in 1rlt.....h4 1:1. doIriD> or ............h ... eo~lnuo..&ll'
...Worce<l con U ".._nt.e are Yit.&lly coneemood "Uh st.1l<!1.. of
e...el< for.:>o,U"" .nd eradi: ~hlI in UIo ....."". d.bt. It. 1e
&enerelly ...:"9dud t.llet t.hor !UncUon or th. 10lls1t.lId1J>o.l .ted i.
to ...w.t.&1n ttl. e...a.., \Oh1ch """t .........o.rtly rOMl. in. Ug.Ul'
.10_ condition &0 th.t t1J>e gra1ne<l &011. cannot. ontor thor .reclc.
troa eith... t.he t.op Or tIIo bIlt.to<I. In di.a.\IO.InS tho I'....b&bilit.y of
bl"""V- 1.>1 conU ly roinforce<l ""...-.t•• t.be loh W. P. Woolle;y
<W eUed. P....VM.l epolHng dllC t.o the ...lIa1l4t1<on of <lin. 1n
erKko. t .... Ibe t.op and poomapo &1... !rca til. bot.to. or the slab•
... Ut. tint .t..p~ b1<nN1". H-...-ed. wt ..n..r ~o,
.......ftJ.t. ot .~. thor e""l""'u1oa ...,ros........k. wlI1cb
do~po with r101Jle t_"'~. _t be u.rr1ed. 1l7' pnouwsnftly
-Un u .... or 0''''''''". tIl,..~ UIO 0l'141D&l tull depth. ~
u-, 00 u .. ..-.t<>nrJ. 00__"".
I1lu U. a ,_l"&llJ' --' UIo.\ 1.rI propoor1:l ~.t1 .,...,..
~ ...Wol'<Oed pe_t.e. 1.11• .,.... lMld. eo UllI\ UIo.\
M1l~ lei. 1at.o UI-. end. .pell1.rIc _ 0':<'.... t.o an _
c1Able _\. n-retare, _ I<a7 to opl.t.a _lP a Uoo <IOm..,l
ote...... ~.
In U>e .1aI>oI \ ..t.e<l. U>e .em... pn!on..t1 e.....l< .....ned a
a1Jl&la~ o! ...1deoIII...u. fab-l•• SpUna ...... plaeM a\ (or ..ar,
-.hl.eb wouJ.d. oc:ev l..D a pa.....ont .lab and ....... UI....!o ""'c:l.ed 1D
<le\a1l; -.....r, it .... few>d. UIa\ the 'plle.' lnfiu d _t
u.. wiott.ho o! o.d~..\ e....ekl.
Cr-.d!. 'd.dUl <lata obt..Une<l ! .... the upper .""tlce Itrun pl\l&l
with till .hbe .ubjactelll to lonOtudintJ. loa... (t .........tun drop"),
on1J' a ....pl.d On the UapM o! !'1!. 8. 1h11 .hOtfI tlla Tll"1aUOlI
1.11 the upper ,''''!'''••enter .r&d< >ddtM wiUl t_...t ..... ~pa lor
5labe 1. 2, and). the ••nt&r- erack opanin,p lor Slab 1 .........U ...o<i
to' ., ....1:1 _-r1e1d1nt: o! the lap .plic.. at Uoo adjac_t .recl<a.
!b1a e.cco..to tor UIe -U erack openlnp. plotted lor Slab lin 1.11.
~r ~ o! "-...t ..... dac!'MM. Slab ,. nUl 1u 0.450 ,.",,,,n\
1talC1ta<ll.1l&l ...W_t~ _ adIIl1t1A>r.al o::nck:. at .,
....1:116 <lep.ea ~ture' ehenp; UI1a >d1.-l Ula ....t.&:' e.....
ot Slab 1, IlI\1dl ...... • tt..t.ed. b7 t1_ -l.-)'1.1<I1ilc ot U>e GlIt.er
cNCb. it Ie _ th;l~,~ ~Ile Cnoue l'CP ot ~":-N~"",,
*ope, ....-.:k widIM nriK_~ bnerM1.T witll perc", ot
1<q;1~ 1"e1At.....,_.
no. tnn_ ot "-"Pen.~..... ~pe .,,01 _iU.., ot ...wore.-
_ 0" upper .....tac. oracl< ><idt.bo .... _ lJ> n.t;. ,. W1A ~1Ie
..tlola! .tt""t.a ot eu-lT t..-u"., ot ~Uon;>1 cred<. U _no
DIe ....\.er o.-..ok "r Slab J • ..eu.1I1I&d 0....50 perc..~ nMl .~ 1I1<l-
0tpIUI aDd >IlIl.... daYalopeol ~ba t......dd1~1onal orM:k. n 16 d.grees
",,"I'NM, ... lO&1nt.&l.nad t.~~lT cloud than til••..,Ur cr_
ot ait.her Slab 4 ><it.1I u. "taool ba1llw lO1<1-dapth "r Sab ~ "o1.~h
U.s .tw .tu... 1I1<l-.»pth. H 1& also ...n th.t. the ••n\.er ...ok ot
,
Slall 4 "lo..d _to .n..r u.. to.-non or aJ.>< .d<I.l.~l.on.o.J. oracl<.
in Or n.... \11. t.ut. red.on or t.1I. alab.
"-"Pe...~\IO". a,;l1l£ea an<! ltlaoJ. loads. As U>a _1 l.oa4o ..,... Uorlg
U>e pa_\ U. .w doon..u and U. I.Op and bo~1.<a .r_ widtM
YV7 ooar al.p>U1....~ .....ea. Wlt.cr and .0U .... ....-1< 1z:o~0 ondi:•
• ~ U. _r .....r_ IDClar u.. ..~ioII. or C..ou,. and .~ u.. bo<1.<a





































































































































































































































































































































































































































J , x •, l I , • r - -
GIlUv:LU.r, M. J., an4lllol.1l>l:, J. L.
N1AI'o1"C_"~ h'ao U. l.owr nrC•.,.. tiler p ... ~tMo _Utlnal
bc>~1.CI& r•.,. "..d< vtltUul, li., <11>. ~o ~tMo et\&l. <:11_ 1tI<b::ed b1
UIoo 1 l.Mct1nt. nn.,:.h. 1.<>l.a1 bot._ ....t..,. """"" vt<!t:l. ~•
.. 1.<> U."'.nU.... chan,J. and "*'11II1~ ill (P1C. 9b)
&-li .li-li.li!' ••b
",. ... 1.
For ~M.pooc:1al eaM or aid-diopt.b rtWo....-~. U>e Uo ~ 101
<OqI>a1 "" =1~r &tid u.. t1:'~~ t>oo u... or !.he bc>~1.CI& tao. "r&d<
v:LdUl (Uoo lart -..ber ot ~"" .q..d1~r) .... Uoo _ ~_ top
....tac. erwd< vt4UI _ "" ~_n.~ur. dnlr- &1011•• T!II.t. 1. ~o M7.
tor Id~ ...l.nto...,..n~ 1~ U .......,;1 1.IIa~ .. "" ~_....~.....
e....cI< v:LdUIa.
I'll. 1.1 """Un.. ~h. Inn....,.. or ~_..~.............. and
pouUOO or .Woel on IIn1.... ,,""".. Md 1""".. .....t.". or&d< v:L<IthII
dull "" lrldp ><bo01 1"611. A oQllpanllOn or nili', , &/ld II 11II"""
~h&~ _1 1tIII.d11 <l1d h....ppred.1>1II .rr",,~ On Ul....9I1~ude& ot
bc>u."" .u;rlac. e..... vt_ "N oonaJ.dIIn.bl;r l ....U .. ~b.IIo ""p 'Ill""
r.". enell lt1_ 11>. .t-l&t.II<l. eonUnlll>ull pa_ 111&1>1I 1nl""""cd.
.~ 1I1_pUr. ..,cl _, >Itl1U top .....t&e<o orad< oPll'l1Il£:11 ItrII&t.IIr
u..n botl.Cl& .....r&C. er&d< "",,1:I1.a.p 11>. UIe .lab ..1At..."cd. n 1-1/2
~~ Id_ptb. ... -t.-lr ot UI_ c......... ",,",,",U Ur.a~ top
ud bo~1.CI& ..rtllC. &Cu.... "....... widUle Idd>~ be ~td;r
.'II'.J.1&1I4 to' plt.o_..~ or Uoo _Woel _~ em-t...rt_ ot AD 1.Dcb
•
SUd St.......
III OOIltU-.. 0011","".\.40 pa_U N1Il!........... vttJ> ...w.d v1r'e
rallr1c. tJ>e lq1\udiIlal wi.- are eubJec\.eclp~ to~
~ene1l. or _",..d ... at,....,... Allbooat;l> Uda ~t....t1ll&l .U.l
<IDea l ..... r.... port1oll or u.. 111_ ..."",a er~ ill th. _rete.
1U Jlrla&<7 C01lrlbuU.ocl 1:0 _ 117 1lo1Al.llc elMo C:l'"aeLa t.1r;lItlJ' eloMd
eo ~,,",t concl"eW ~pte iIlterllld< ru1eU UIe I .....Ur portillo of
the lOb-.. til...,...t • crad<.
Jb dn.-..1lla lbe st~ 111 elMo ~t\ld1ll.al vt... ot the
_lded v1n r.br1c at .r&<:l< 0.1~ tJpe .~ el.aetrieaJ. .tre1n
pc.' ...... ~.d to the w::l at .ach ot the pnto.-.l crack. u
p rlO\LlllJ' ~.cr1bed Q). ~ we... &leo pLoc.l on Iha lonptl>d1n&l
011 betw..1> eracl<a to ~t.r.dno tho role or the ""WOr<_l ill
unbt'Ol<en "&-anto or th. conoreU. Strirln _ ....<1l.np were tol<en
dur1nC the OXj>ed....,t. in tho .......qucne. &II tho ~nltCUon and
.racll w1.dtll ......1lI"...nu. Struns _re J:U.ltlpllod d1rfl:tly by the
..,dl>l... or .:u.eUdty to obta1n tho .t_l at .
s1qI1rte... t d11"t.renen ...r. ob'to1nod bet " th. at,..u
.t.........t eracle. end t-' tarther • ....,. than one t ......_ v1n
~ U. cr~; the Lotter v .... alv..,.. <pUle -xl ~. th••t:-u_
.t the .r of .,d:t ""Odtllde .. to """l"1J"o .podal ;attcnt.1.ca
111 tblt <lao1gl or n~ ....1nt.."'od amc: ...to pa-n..
VarS.aU""" 11> .taoal atro.1M..... u """,t &II t-.tT 1'"",-,
n- UIe ....rae- ........ obU1nell traoo u.. _raJ. ,ape at ••1arf;la
"rKk.....der .. et'<Cn l<>.a~ AZ'r&l"E:_t. 11>.....""1&t1ona ......
Jlf'OWl:7 _ too Ilneq\&IJ. lou or _~ as • .-ult or .tra1n _
....~t1ot. _ -t ~au""", l.ll ancho,.. nrn1aJ.d bJ tJ.
_1~ tl'a.nIO'UM odru. !'trtbo,..,.... t.lM lrT*tul ~ or _ or
tba "...eked tr'_....... ""Uona or tIla .laJ. M3 boo .....- -...:
__ to danl10p l.ll the CODc...t ••t c..-dta ftrtic&l ~.
QI:.'tl.-q OIl. C• ...,t pred1"t «<act ..u.. or .1Uloor _rl'" or
• ....-ap .tI'oM_ l.ll u:. wi.- u "...u.; !>o.....n. H 1. pnct1.<:all,y
.. I.apol"tallt too~ Ulo 0"'- or ~t\lda or atros_ ... t<I~
the aact nJ...... Aftravo nl... aarY'a .. an ~tl _4 trr
o-n_ ot thl ...rlous 1"'''''''I.all;....~ POalUorlll or rtd.tlto...,...
"nt l.ll wrlrlnt; .t optJJ2D ~..-nt da&1",.
1'0 olltu.. ~re:"I.at1.... nl.... ot .tNl at at cr""....
tlla ught Itl'&1n ,avo """"'naenta at the ""nt.r crack uer~I~.
1'18. 12 It""", tho nl'1at1on 1n lond-tu<l1nal It..l .t WI to tilo
.1awt.ad t.,.,. ....t .....1 dl""4" onlJ'. tor till ..arll", pon.,Utao ot
...Worc_nt. ThIll ",.,...1. ""-ow. in t ....ral. an 1no~1 l.n ot..,l
at...11 with 1no 1Il tto>por.turc <lr-opo and.....Ipt tor Slob 1 in
vh.1c:.~ tlll .djK t " ...."... a-n"'71"l<lo<!. _ I t"- in t._r or an
l.:lc ....... 1n pI...,.t.I£o ot l"I1Ato....-nt tbr t-=!'"'r.t<rl~
&!'Mt4r than H da&!'Ml. ThI poo.1t1oa ot Uloo tal:>rlc f'liAlore_t
bad ..-1da...w.1 l.At1DS><:e "" U>o ........tll1 at..,......t C"..c:b
... t<I ~tw-o c""",," ue-. nua can be ._ in ,%. 13. ThI
a16-da;tIl nd.A!On:_nt ot Slab J __ bjactaoel to • 11t\.1. 1.. ~"'"
t!larI. tI>o 1-....1 ...W,,"c t o~ Slab 4 .t t...,.",,- drvpo
cr-taI" tt-..... H do__ too e<lN1danblJ 1•••t ....
I),~. It. J •• .,,4 W&1iar&. J. L. ..
.... tM b£IlrI~ 01 3Jal> ~ III. all ~t_...... !t.
__ ,.u..1 h, .... 111 u..b , Iv' U1. _Uon 01 1. . o6tlU<aI1
III _ .'-l_ ... u.. -.0.. I.- U1.~_ PO'" "0_
or loDclw.a.l AMl. ftd.o aot 01 IIU'ftO ""-- dof1Q1~UIo
'=' , 0q or u.. o.l5O _ 0.)00 po__1 01 Slabo 1 ..42
• • Uftl,:ro 1M O.4~ f*">IIl1. mnr.... •.. 01 3Jal» .I'Of."
..-cr-1.O 11> ........,. to H_. alM. _ 1rIt1_ 01 U1•
....17 tb..-U.. of _U<aI1 11> SlAb , t1Cl1ol. tllII
....1U... of \hoi~ Iw1 ""lWJ.~bl.o l.ntl _ tho
...-1•••"-1. 1\nI_ ............ ~ to~...1.uN 011...,.. oN!
1~ lIhM1loo.d.o. In P1&. 1~ 1t. U ..... U!o" SlAb', 141.h 11.0
NiAlb...,_t. .t >d.6-dop\b .......bjol:1.o4 t.o IllFt.l.T 1001 .tOOJ,
__ t.han a1ab 4 wl.t.b 1\1 .-.into...,_ 1-1/2 1noIIN bolov dO-
.s.jiUl. lb1.h Slabo , oN! 4 ..,. _jooIl.oOd. to ~"'b1T looI .t.ool
"""-_ t.bIn 3Jal> S >flU! 11.0 rolntb.. , rt 1-1/2 1nCIbo••_ dO-
cIioIpt.h. tho ....17 I_Uon 01 t.b. _ o<ld:11.i_1 111I _ t.en
"""C1IIl 01 a1ab , • ' oth«l7 _r:l-..... to ...rt1c111lt. rollol
to __ UIo .t..l K..- 111I Slab' toll bol.- U-. 01 S1aI> '" (kao
~ _ )],. -" t.bII ..-lUZW; ..- 11>.. Slab' to toll bot-.






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































i • - Ii I - • " •
Qutzwiller, 1/. J., and •.... l.1ne, J. L.
1d.dth ot 0.019 1I\che. and ..., a""rage crack width ot 0.015 1I\ch... 11\
O:e out.ide lane ot "" lI-llIch pa_nt, a~ a l><t t<cper..ture <Irop ot
)1 degre.... This pa""""nt ...... l.on&ltudlnailJ" reintol'<'ed w1th 0.90
p"l'<'ont .teel.
'nlUl, althoUOl no <11. """t cor raJ.ation c.... 1>1 -'O"<le 1>Itw..." U1e
crAclr. widths obt.aine<l .in tho laboratory e:<parl;oent. and the 'I'arlo=
t1"J.d expol'1&ents, 1t 10 ...." that U>a cr"ck width ","UIII'""""ts ~ 1ll
the lo.b>ra~ory _re 1ll lJ:le 5aCII ordor of ""Gfl1t"dot as tho.. oboerTe<!
1n U.e t1eld.
Chan,<:e. 11\ cnol< w1dth. w1th ""osage ot wheel lo.<:la 1;;>..., not
been reported !roo. tho t10ld ""!'In-nt., 'nlu. no correlat1on c....
be maclo between tJ-.e labo.....t.ory IR:ld fi<lld exper1l>onts 1n thb important
INn o~ U>a exp"r1Aent••
lloWorc.."..,t steol nrellu have boNn "'''''lII'ed 1n tJle Illlnoi.
Q1l, CAlllorn1a QZl, and hnn511v.nh W, """"rJ,a..,t.. Streo.e.
as u-eat "" 62,000 and Io'!,ooo ps1 ...... reported tor the Illinob
experl-nt tor 7-l.J>ch and lI-l.nch .la.1>o re1ll[oNed wl.th 0.7 pe""ent.
.t....l. Str....... "" &rI"t eo 50,000 and 80,0:::0 ",,1 ....... re90rted [rca
tJ\e CalHor:'l1a axperlaent "t !.he end or aU ..,.,th. atter caotl:>g the
concrete 1n a-iJ>ch e1...bo re1IltO'l'ced '01 0.62 and O.SO perc..,t .teol,
....peeU....l.1. Stru.... axeeoding the yhld atrength or tho ateel
....... re90rted et two ..",tbo ""d threo _110 aft... <:aot1Ag the pe_m.
"t TOr\;, Pann.,.lntll.". 'ltd. p" ........,t ""nta.1na O.SO pe.....,t lon<;1tu-
<liN.l .t.4oel.
cuuvl.Uu. K. J., lIII<! lJaltlll:. J. L. "
!be C&U!oml.a rwport C!V 0<lIrt.&l,_ tho fou....1n& nal.c»nU
in ....,;Ol'd to ..odnl.....,.-nt. ned n wtJ..b ..... of .l*'i&1 in""'rat:
At ....1,'..,._ (au U1a:I J tbll) tIIoo~ on !'drs of
Sll-4 W- "1'1"'-1"'" au!> ot~r 00 u.. tntordlll: bar
...... l.n ~ mt >lithiA 1.0 puc..t. n.n- _ ...... a
""U...1lU lbc....... l.n u.. .....to.U""" in 'ell U J _ths
Nld at , ....u....
As .. .-..It. ..f u.. l&b:>nt.o". _naenu. it u t..U• ..,.I Uu.t .lIcll
Y1I'1&U to be ...-cUd ..,. a .....ut ..f.."...,.al st.-s bdld-up
_ to t_ t ..... -..... &lld -.l lo.t.<!& n.U:... u...n .. a <!tN.t
.....at ..r tM pu~. of U-.
It '"'" be ...n Ulat u.. ._....1 fiold _r1.ooont. )'to1dK a
nrlot,. of &lO'1tudu ..f end< wtdlbo ....t n ......~ 1n tho ....:1,.....
tn'u ..f ... info...,..,t .-.. to t ..perat,... chaJII.'. TIl... yuattona
upllr1.lacnt....... "" tho """'" or<ler oflUD'1tude at th..... obt.Unrtd 1n
thot,. 1abo....t ..17 &"pulooents.
llata on .l'&<:1< vl.dths ..,d otoel .t........ dol. to _1 1~ ...
-~..
o -













































































































































































































































































































































ou.tni.lbr, K. J •• and W&lin&. J. L. "
PIIrtI>...............-c ......lc1.raU__ '"'" p1..t<>e p....Ucal ..oUrict::l._
011 tho don-r 1» Illo d>o.1ce ot .........to UUcblo.. on<!. otool rtiD-
torc_ tor ....u...- po._to >tlI1cll 111Ft ukt t_ critorl.a.
_t,,!nObl,; tllu Cl>t critor1& _t ""'" ... piclo tor ._<AdM
io. u.. cl'.o:l... ot dodp> ~rl.Uc• • t ~,. rtilltorced
po.-"
" pnYl_ "..,. (,z) ot to......1OIl ot en'*- 1n ....U-
po.-U _ wa:ootod ....u..r- crltorlOll .1ch .-U be "tlotio<!.
U- wi~ u.. u..- lUl.tod 0_. It be 0-..1_ b7 tho
!t>U<-doa ".&t-..t,
(~) suttid..t .......t ot 1DDc1l.u<l1ntJ. l.Af 1:II; .....1
_t bo pl'OYl_ to M1Jl\.a1a tl.l t r.. crocle. 1>1.
o t1&btly dOHd <:><><>diUon wi~ ....t ..,.,. oUeet. on
tho .on<:...t.. ""r lI1_pth ro1nfo...._.t. thit ","'-
dltlon it lIltt ""on 1nc.....ill& i'oc9tlld1ntl to......
......d by t.ll"'rat\lr'tl dn>1"'. 1J'I Ill.nation vith li...
lot.<Io. ted to ''''N add.l.U<>J>U cle. 1.0 tono ....the..
U>&n to ...... ac h. 0Jl0'l1n« ot u:bUIl& c eu.
'nI. obo.. toW' cl"1t.oria tHe appll.d 111 .lIIdt;I.nc u- olaU..
_riU and ..,cooptobilit:r ot the fin alabo 1Iw:l",d 111 tho 1.aborotoo'y
aptI~U. It _t boc .. ..red, _ ....... Uv.t Cl>t _"-'to
report..,l. ..... 1>0... 1acl_ to 40U CN>1J' olabo 8-1Jlch.. th.1ck ....t1tl&
.., 0 •• 1.. oodt 1I.t.~ ••,'bI1.. ot 160 pd. ihIO lob. opel•• po._t.
<loalF 1It;)'..,t. bo ..po •__ u... alabo. Tablo 2 ..-..1....


























































































































































































































































































































































































i • • - • I f -• r •
...rtleaJ. (wiled) loa"". l'_....c..........-=.. l..~
l.Un )0 <»u- t~ t.o ....OJM ~11d't dooc:.......,. in
<lIIfl ....U .....
2. 1". pe,..,<r.l.&<lO ot l:I16-dopt.b rd.n!o...-..t lou an in:1.,...,..
0<: ~......ne"t1.<lm _ t.o ftM.{"'.l 1oIodIo; 1.110 0I&ld.~
<len..,ue:. Y>r7 ••,....,h;:· !Jnre:'M1.1 ~u..~ 1.>fI I"'rcc1U/IO
ot ...tnt""" t.
,. 70w ..~tl""l ""........,:,,; (-....1'0 ...~oet.\.on pho ~.wal.
ot 1.110 I"'"'"...,~t~ do~e t.:> Uve 1.0<1.... ~'U')' 1Ii1.ll t_;:.o"'t .....
oh>.n/:.. ,""c pere....t&...", of ",lnJ'''''._~t ...11 the ~... u
..ne.tlo"".
~. ':'otoJ. ........ lcal "",v,=",~t. o~ tt>e ,1:>1>0 ...1n~M"ed ftt
od~.;eptll and .ron ore about t~e ....~~; bolh ft,.. Gf I"••
""l:'lil~u. t!W\ t~. total ""'v..,."" of the o4b ",,"""o,..ed
bolo_ od_pth.
S. ~!,pe~ .,.,.r .•• era•.: wi'.c',' n.-, ~t 11na<l~lJ' vitl,
t",,,,,,.,\..u.,.. ~....~ in .labs raie~oc""d W1th l ...do<;-....u
&tIO.....u of h",d >r1re r"broe, but wl.UI ."""""to IOpli<:"
l..oI>-. !'a_nu ..:HI> ~t.e or ... l.":>....nut
!l>..... e~""" ~~ chaMo t_,,",\.lo... 6ee...:uec and




























































































































































































































































































































































U. ""',H1<>n ot re1ru'orc"",.nt l.nfl.ll<lnou the .hd .tnun
at o",ok. a". to t..,perature <!<'ops al"".. Re1nC.rc...,nt
pLaced 1-1/2 lnchea .1».. ::l1,HlepU, is .objected to .tre."".
conaldorably &"'J,te.. thM that plac<Kl at tII1~<\ept.h Or below.
12. Vertical loa<b CQ"lt:1.tolU .1gn1.(lC:antl7 to stre.un in
t/l<l re1nCor,,,,,,,,,,,t.
13 •. Nl incre.... in the pereentat" or neel placed at =i_pth
1.s "".""'l"'nied by , do....... in t~ " ....rq;••teel .tr"".
at a crack ..... to a l:1'fen t.a_r.t~. de.~ and 11..... lo.;d.
14. Re1nr",.••~nt pl""ood 1·1/2 i.~d...," .bo.... .ci<hle;:t.h t
red due to t • ..,.rU"". 6ropo """ li loada,
eonal<1erably gl"6ater t.han the ...... a:>o\Ult or ....inCo""""'.t
placed at tII1d-de;>th or b<olow.
1S. 'ftlese Laboratory _r1~to ,yield re.ult. "",.hioing to
.r",,~ w1dtlul and .tc~ which aNi on the ,""'"
or~ or """O"!tudo all tll<> port.d !'r<m r...ld e:xperl·
...nu, althoueh """CO con<!iUon. or 8lV one field teat
va flO. <k>pUcat.d in t"" laboratory.
16. Thr_ criteria are ,cae.ted ... Y.Uid.,. 1n WI. choice or
design .h.......teri.tic. or .ont1!luou. pav=ent.. ;'h•••
crHeria whi<h o:re ""wleclInted b)' one derived el~_re
(1J, ..... a. foll""""
(1) !'l>r the te_ralure r&rl£C t>et.....en the t""'l"'r.t.....
of "".t1lll\ of the <"""rete and the freu1nt ter;,peroture
GUh"'111.~, II. J., ond~, J. L.
or ~he ~, the t.ot.el Tert1eal DC" It-..-ed.
or -... doonect1on ""door ""eel lD&doo _ ,,~Y.ll
u the 1.o&dll IIG_ <t.~ I'-!d be lO1A1a1:.ed. .. ne;uoq
.... prnUubl••
(2) I'I>r ~he -=- p:-"oUul t_rl~lIn~ 1loUn-t...:
111 <r1~r1 ... 1, t.he 1lIl'P<"" 1'&<:. onI lower "...,.rae.
onck~ """'1Il<l be 1doo...., ...... lJ1~t
."." the "rl-' ;uU.. cn.ct: wI.~ _ to _1
1<».<101 .... ....u. ea ~....,...<t.I.uI". o~_ <t.t baUl the
\I~per and l.<M!!r ourrec. "lIaIl.ld be IOl.nWIed ..
......17 .. pr<t.<:Uo"bl.e.
0) Pbr ~b. p"""Ueal t.e::lpel"ltu.. ~, tile ...,rlrn
..1Ioro""....t Itee1 n ..u (n.r<t.t<') due to ~..,.,.r....
~u.. oh.ing•• Iln<l oiled Loa':" olIallld b. tl41nll.1ne<l
\leI"" the ;y1.ld .tr~h or the .tee1 \11th ... tre"~
.. lI.U"&1n ao 1a e«"_<~llt r.....lble.
17. A9JllleIU"" or the rOW' SUU"lted doo'!.D> cr1hl'1.a
1n<l1ea~... tha~ 5hb ) 1iIoIIllI.~1", I oontin_ I"...",,,,r.t
mnro""ed with o.~so perunt lonf;I.~udind .t.eel lit 0116-
depth ..... the _t of U-. \.eSt...:. IltinIo,..,-.n~ ~~
1·1/'2 in<:h_ ~I- l:l1<l-depU> rat.ed ..-.d be..-t.. Perilape
&4<:1U00I1~u:>1dI~ pro.. tbat O.~SO percent
...intor<:~nt ;>laee<! .ba"t ~f<>lll"tM or an 1.;<b
bet- .-1~tb 0I1O>t 1'1"0" "ch:Int._.
WPM 25'P"1'
111...~ .-.11.0<1 1J> \hie pape.. hu -.. ~C\K 1>1 \he
StNCtunl ~1lC lebont.o:rT or \.lMl SC'-l or ChU tDglnoerln,g:
a\ f'Ia<lu ltUnn1;,. 'I1:1s .--"en:.b 13 cmUtlIl:1nl ......... Uloo .por.:IOr-
eII1p or u.. -.:ic.&n I.- aDd $t.Ml IDsUt<rte e-utoo& "" waldo<!.
\4.... hhrt" Rol.Af'll,...,_'" !IIos_.
'!be ...tho....... 1....._ "'" Uw -.... or \11&.~
.....- _u.. to.. -..;r botlphll s~t1.... _ t.o r_.....
w.uaa t. Io'1tl.01l ...~ J_ &. !IoI&».r'd. en""'"'" • .".danU 1tl !.he
da~nt. t .... ;"-ir asilitan<;. 1J> """')'1lIc O\1t the l.I>.."\1p.,,l.<:n:I.
1. Cutntl.J.lc... H. J •• and. wa.li:II;. J. t •• "I.l;bon.t.ory Reee.\Z'dl on
eon" ...". ra.....ent. Con\inlOOl1&l.y Ro1nro...,.,d. Wl!.h \;Oldad ."ire
Pabri"" mpo.rod ror p,...,• ..,14t1on to I.M...-l Heot1nS or Hl£h>oaJ'
Ro&• ......,~ Eloull. Jan....,..,. 1959.
2. ~. J. D•• ",I, Tort-tear R.pol1. on UI& Illinois Cont.inuotla13
Ro&inrOl'C.<l ,,",.-con\.' Pros_ed. AI\lLI&1lloot.1:\t or Ii1(,In<aJr
_"h Doud. JL.,.....,. 1917.
J. 'an __no V•• "r_yoar RopoI1. on Contl..m>olooo17 Ro1ntorud
C<>ncr..U PI._U in __ J"rs"7." ......... tod.. ,I,nIm.>l1lccUnL
or~~~.~ 1917.
~. ~par. B•• "Coa\~17 !lIoinfOl'CK c....e:..U h_r:t in
Callt<»T.1& U\.a' 1i:1D>\ :r....-s Sen'iec." .....-.cl• .I.rn&&1
~ or~ R.......-c!I -...l. JIlDUI'7l'J57.
S. h,rlor. 1. J •• &ncl!J>ooJ". W. J •• ·F1nt r ..... hrr_.~
an~l¥~.,....,.." Co~h_~ 111 r-"\II7h3ll1a."
~...U<I.........11&1~ or~ -..... -.rd.
J..........,. 19"'.
6. CuboU. H. D•• _ 1>uk•• It. P., "OocUlIllOUI P.elllfo"",_nt 1a
""",..1.0 ..........m..•• ~_<l1r......~ hsur'cb ~,
Vol. 310 (l,"S).
7. Dut~r. K. J .. ~ 1Al1J>e. J. L.. -CJ'ed< _~1on in I:aI-
U""""l1l1odnfol'O>e<l h_u.· l"ropano4 for r-UU"" to
u. I.IInUO.lI:.-ting or Jtldo<q a-_ llou<I. JL.......,. 1959.
S. EW<. WUU_••~u of Spec1all'l'obl_ in Cor:t~lJr
!teirlro....." Concret.. 1',,:o..,.lIls,· rr...,t«l, J,I>m>llIlo.tin« of
HI.Q:Iwa;r R.--.-ch Iloard. Janua1"7 1957.
9. IUller, H. H., and Guu..iller, II. J., ''!he J~etwd.CI of eon-
Ulluo....l1 R-inron:e<l ........ents.· Pr.p"red for Pruentst1011
at U.o 4MuoJ. ileotln.g of H1I1"<AY ROlo.u-ch _rd, Jan=ry 1959.
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~ 0 10 20 30 40 50 60 70 BO 90 100
TEMPERATURE DROP- DEGREES F.
FIG. 4 - INFLUENCE OF TEMPERATURE DROP AND
PERCENTAGE OF REINFORCEMENT ON
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x TEMPERATURE DROP-DEGREES F.
~
FIG. 5 _ INFLUENCE OF TEMPERATURE DROP AND
POSITION OF REINFORCEMENT ON
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TEMPERATURE DROP- DEGREES F
FIG. 6- INFLUE NCE OF TEMPERATURE DROP AND
PERCENTAGE OF REINFORCEMENT ON TOTAL















we; 3 0.450 "10 MID-DEPTH
"QO,4---4--'ll-'t- 4 0.450 % If BELOW M








OL-~,L-~~~+~--"L~---,I:-,----Jo 10 20 :IJ 40 50 60 70 80 90 100
TEMPERATURE DROP-DEGREES F
FIG. 7-INFLUENCE OF TEMPERATURE DROP AND
POSITION OF REINFORCEMENT ON TOTAL
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o 10 20 30 40 50 60 70 BO 90 100
TEMPERATURE DROP- DEGREES F
FIG. B- INFLUENCE OF TEMPERATURE DROP AND
PERCENTAGE OF REINFORCEMENT ON
UPPER SURFACE CRACK WIDTHS
5t- SLAB REINFORCEMENT
3 0450 % MID-DEPTH ~
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TEMPERATURE DROP-DEGREES F
FIG. 9- INFLUENCE OF TEMPERATURE DROP AND
POSITION OF REINFORCEMENT ON
UPPER SURFACE CRACK WIDTHS
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(b) CRACK DUE TO TEMPERATURE DROP AND
VERTICAL LOAD
FIG 10 - DEFORMATIONS AT A CRACK
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TEMPERATURE DROP-DEGREES F.
FIG, II-INFLUENCE OF TEMPERATURE DROP AND
POSITION OF REINFORCEMENT ON
MAXIMUM SURFACE CRACK WIDTHS
DUE TO IS-KIP WHEEL LOADS
"I
0 I- SLAB REINFORCEMENT •
AT MID-DEPTH 1/
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TEMPERATURE DROP-DEGREES F
FIG. 12-INFLUENCE OF TEMPERATURE DROP AND
PERCENTAGE OF REINFORCEMENT ON
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TEMPERATURE DROP-DEGREES F.
FIG.13-INFLUENCE OF TEMPERATURE DROP AND
POSITION OF REINFORCEMENT ON
STRESS IN STEEL AT CENTER CRACK
"
SLAB REINFORCEMENT
AT MID- DEPTH 1/
I 0.154 %
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TEMPERATURE DROP- DEGREES F
FIG. 14-INFLUENCE OF TEMPERATURE DROP AND
PERCENTAGE OF REINFORCEMENT ON
STRESS IN STEEL AT CENTER CRACK
DUE TO 15-KIP WHEEL LOADS
SLAB REINFORCEMENT
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TEMPERATURE DROP-DEGREES F
FIG IS-INFLUENCE OF TEMPERATURE DROP AND
POSITION OF REINFORCEMENT ON STRESS
IN STEEL AT CENTER CRACK DUE TO
IS-KIP WHEEL LOADS
